Dopamine D1 receptors co-distribute with N-methyl-D-aspartic acid type-1 subunits and modulate synaptically-evoked N-methyl-D-aspartic acid currents in rat basolateral amygdala.
Activation of dopamine D1 or glutamate, N-methyl-d-aspartic acid (NMDA) receptors in the basolateral amygdala (BLA) can potently influence affective behaviors and associative learning. Physical protein-protein interactions also can occur between C-terminal peptides of D1 receptors and the NMDA-receptor subunit-1 (NR1), suggesting intracellular associations of direct relevance to dopaminergic modulation of NMDA currents. We examined this possibility by combining electron microscopic immunolabeling of the D1 and NR1 C-terminal peptides with in vitro patch-clamp recording in the rat BLA. In the in vivo preparations, D1 and NR1 were localized to the surface or endomembranes of many of the same somata and dendrites as well as a few axon terminals, including those forming asymmetric, excitatory-type synapses. In vitro analysis of physiologically characterized projection neurons revealed an excitatory response to bath application of either dopamine or the preferential D1 receptor agonist, dihydrexidine. In these neurons, dopamine also selectively reduced stimulation-evoked isolated NMDA receptor-mediated currents, but not isolated non-NMDA receptor-mediated currents or the response to exogenous NMDA application. The selective reduction of the NMDA receptor-mediated currents suggests that this effect occurs at a postsynaptic locus. Moreover, both D1 and NR1 were localized to postsynaptic surfaces of biocytin-filled and physiologically characterized projection neurons. Our results provide ultrastructural evidence for D1/NR1 endomembrane associations that may dynamically contribute to the attenuation of NMDA receptor-mediated currents following prior activation of D1 receptors in BLA projection neurons. The potential for postsynaptic cross-talk between D1 and NMDA receptors in BLA projection neurons as well as a similar interaction in presynaptic terminals could have important implications for the formation and extinction of affective memories.